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(54) Low friction rotary loiife 

(57) A power operated knife (1 0) comprises a blade 
supporting structure (16) supporting an annular blade 
(20) for rotation about a central axis (22). The blade and 
blade supporting structure are engagable along bearing 
contact locations that are spaced apart in a direction 
parallel to the axis so that the blade is stabilized both 
radially and axially as the loiife operates. The blade sup- 
porting structure (16) comprises a split blade housing 
member (30) that is radially expendible and contractible 
to receive the blade. The split blade housing member 
(30) and blade (20) engage along relatively short lines 
of bearing contact that serve to minimize friction and 
blade heating when the knife operates. The bearing 
locations are spaced apart both circumferentially 
around the blade perimeter and in the direction of the 
axis so that the blade position is stabilized during oper- 
ation of the knife. 
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Description 

Fieltipfthg Inv^ntipn. 

[0001] The present invention relates to power oper- 
ated rotary knives and more particularly to a power 
operated rotary knife wherein a rotatable annular blade 
Is supported for rotation about a central axis by a blade 
support structure providing bearing contact that mini- 
mizes blade vibration and heating. 

Background of the Invention. 

[0002] Power operated rotary knives have been in 
wide-spread use in meat packing and other commercial 
food processing facilities. These knives usually com- 
prised a handle and a blade housing that supported an 
annular knife blade. The knife blade was driven about its 
central axis relative to the blade housing by a motor via 
a gear train. 

[0003] The knife blade comprised an annular body, a 
blade section projecting axially from the body and driv- 
ing gear teeth projecting axially from the body oppo- 
sitely from the blade section. The blade housing 
maintained the blade in position relative to the knife as 
the blade rotated. The blade was subjected to various 
forces created by both the drive transmission and the 
cutting action of the knife. 

[0004] In some knives the blade housing defined a 
blade supporting race in the form of a peripheral groove 
that was rectilinear in aoss sectional shape for receiv- 
ing the blade body and gear teeth. These blade hous- 
ings were frequently split and were resiliently 
expandable to receive the blade. The blade body and 
gear teeth were shaped to confront the axially opposite 
blade race sides with running clearance just sufficient to 
prevent the blade from binding in the groove. Conse- 
quently the blade and blade housing were slidably 
engaged over relatively wide contact areas. 
[0005] In some other knives the blade housings had a 
radially inwardly extending lip that defined a frustoconi- 
cal surface engaging a frustoconical blade surface to 
prevent the blade from separating axially from the blade 
housing. In such cases, the knives also comprised a 
shoe that pivoted into engagement with the blade. The 
shoes also provided frustoconical surfaces that wedged 
the blade toward the blade housing and retained the 
blade In place. 

[0006] Some prior art rotary knives tended to vibrate 
undesirably in use because the blade rotatiori axis was 
permitted to shift relative to the blade housing. Put 
another way, the blade tended to bounce around within 
the blade housing so that the entire knife vibrated. In the 
knives where the blade was secured to the knife by con- 
fronting wedging surfaces, the blade vibration caused 
the blade to shift axially into undesired contact with the 
blade housing. This axial blade movement contributed 
both to knife vibration and blade heating. In order to 



constrain the blade to rotate about an axis that was rel- 
atively fixed with respect to the blade housing, the blade 
housing diameter was adjusted to minimize the radial 
clearance between the radially outer blade body and 
5 gear surfaces and the radially outer race surface. This 
reduced vibration. 

[0007] Although vibration was reduced, other prob- 
lems were created. First, where the blade housing was 
adjusted to provide a tight running clearance, heat gen- 

10 erated by frictional contact between the blade and blade 
support was often sufficient to begin to cook the product 
being trimmed. The heated product created a sticky 
build-up on the knife parts that generated even more 
friction heat. In some circumstances, when the housing 

15 diameter was adjusted, the race became slightly out of 
round, or out of plane. This condition tended to contrib- 
ute to both vibration and overheating. 
[0008] The usual approach to ameliorating these 
problems was to assemble ttie blade and housing witfi 

20 running clearances that were tight enough to keep 
vibration at tolerable levels yet open enough to avoid 
overheating. Another practice used to reduce vibration 
and heating was to operate the knife at relatively low 
rotational speeds. User effort required to operate the 

25 knife increased with lowered operating speeds because 
the slicing action was reduced. Despite these efforts, 
the prior art knives tended to both vibrate and run hot. 
Where operated at low speeds, the vibration and friction 
heating were accompanied by increased user effort. 

30 [0009] The present invention provides a new and 
improved annular blade for a rotary knife wherein the 
blade is supported for rotation about a cenfal axis at a 
plurality of line contact bearing locations, resulting in a 
knife that exhibits minimal vibration and heating and 

35 may be operated at relatively high speeds so that user 
effort is reduced. 

Summary of th9 Invention. 

40 [0010] According to a preferred embodiment of ttie 
invention ttie power operated knife comprises a blade 
supporting structure supporting an annular blade for 
rotation about a central blade axis. The blade and blade 
supporting structure are engagable along bearing con- 

45 tact locations that are spaced apart In a direction paral- 
lel to the axis so ttiat the blade is stabilized both radially 
and axially as the knife operates. 
[001 1] The rotary knife blade comprises an annular 
body disposed about ttie cenb'al axis and an annular 

so blade section projecting from ttie body The body 
defines blade bearing surfaces that converge proceed- 
ing toward each ottier. 

[0012] In ttie prefen-ed knife the blade supporting 
structure comprises a split blade housing member that 
55 is radially expandable and contractible to receive ttie 
blade. The housing member is provided witti bead sec- 
tions ttiat are spaced circumferentially apart about ttie 
blade periphery, project into a bearing race formed in 
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the blade, and engage the blade bearing faces as the 
knife operates. The split blade housing member is 
adjusted so the blade and housing engage along rela- 
tively short lines of bearing contact that serve to mini- 
mize blade-housing frictlcn-and consequential blade 
and housing heating- when the knife operates. The 
spaced bead sections stabilize the blade as it rotates by 
providing a series of bearing locations that are spaced 
apart both circumferentially around the blade perimeter 
and in the direction of the axis. The blade rotation axis 
is thus maintained substantially stationary relative to the 
knife so that knife operation is virtually vibration free. 
Because the blade is suspended by the bearing loca- 
tions, the blade and housing remain spaced apart 
except at the bearing locations even if the blade housing 
suffers from out-of-round and/or "out-of-plane" distor- 
tions. 

[001 3] Other features and advantages of the invention 
will become apparent from the following description of a 
preferred embodiment made in reference to the accom- 
panying drawings, which form a part of the specification. 

Prief Pescfiption of the Drawings, 

[0014] 

Figure 1 is a top plan view of a power operated knife 
incorporating a blade constructed according to the 
invention; 

Figure 2 is an elevational view of the knife of Figure 
1 with portions illustrated in cross section; 
Figure 3 is a perspective view of a blade support 
structure forming part of the knife of Figures 1 and 

2; 

Figure 4 is an elevational view seen approximately 
from the plane indicated by the line 4-4 of Figure 3; 
Figure 5 Is a view seen approximately from the 
plane indicated by the line 5-5 of Figure 4; 
Figure 6 is a cross sectional view seen approxi- 
mately from the plane indicated by the line 6-6 of 
Figure 5; 

Figure 7 is an enlarged fragmentary view of part of 
the blade support sta-ucture of Figure 6; 
Figure 8 is a cross sectional view seen approxi- 
mately from the plane indicated by the line 8-8 of 
Figure 4; 

Figure 9 is an enlarged fragmentary cross sectional 
view of part of the knife shown in Figure 1 seen 
approximately from the plane indicated by the line 
9-9 of Figure 1 ; 

Figure 10 is a view, similar to Figure 5, showing a 
modified knife embodying the invention; 
Figure 11 is an enlarged cross sectional view of 
part of the blade support structure of Figure 10 
seen approximately from the plane indicated by the 
line 11-11; 

Figure 12 is an enlarged cross sectional view of 
part of the blade support structure of Figure 10 



seen approximately from the plane indicated by the 
line 12-12; 

Figure 13 is an enlarged cross sectional view of 
part of the blade support structure of Figure 10 
5 seen approximately from the plane indicated by the 
line 13-13; 

Figure 14 is an enlarged fragmentary cross sec- 
tional view, similar to Figure 9. of the modified knife 
witii Vne blade assembled to the blade support 
10 Rgure 15 is a perspective view of part of another 
modified knife embodying ttie invention; and, 
Figure 16 is a cross sectional view seen approxi- 
mately from the plane indicated by the line 16-16 of 
Rgure 15. 

15 

Description of the best modes contemplated for practic- 
ing the invention. 

[001 5] A power operated knife 1 0 constructed accord- 

10 ing to a preferred embodiment of the invention is illus- 
b'ated by Figures 1 and 2 of the drawings as comprising 
a handle 12, a headpiece 14. a blade support structure 
1 6 and an annular blade 20. 
[001 6] The knife 1 0 is connected to a remote electric 

ss motor via a flex shaft 21 that extends into the handle 1 2 
and ti-ansmits drive from the motor to the blade 20. The 
motor and flex shaft may be of any conventional or suit- 
able construction and are not illustrated or described in 
detail. The flex shaft is sufficiently supple ttiat the user 

30 of the knife, grasping tiie handle, moves the knife with 
ease and accuracy while slicing or ti'imming meat, or 
removing meat from bones, etc. The handle 12 and 
headpiece 14 may be of any conventional or suitable 
construction and are therefore not described in detail. 

35 Although an electric motor driven knife is disclosed, the 
knife could as well contain a pneumatic motor in the 
handle 12 and be connected to a compressed air supply 
by a suitable hose. 

[0017] The blade support structure 16 supports the 

40 blade 20 for rotation about its central axis 22 with the 
blade and blade support structure engagable at least at 
bearing locations that are spaced axially apart (i.e. 
spaced apart proceeding in ttie direction of the axis 22). 
In a preferred embodiment the bearing locations are 

45 defined by circumferential line segments. The bearing 
line segments assure that the blade and blade support 
structure engage only along extremely small contact 
areas. The axially spaced apart bearing line segments 
assure ttiat the blade is positively supported against lat- 

50 eral and axial vibrations relative to the blade support 
structure while frictional resistance to blade rotation 
afforded by the bearing contact is minimized-thus mini- 
mizing heat build-up in the knife. As best illusti-ated by 
Figure 9. the axially spaced bearing locations suspend 

55 ttie blade so ttiat the blade and blade support structure 
remain spaced apart except for the bearing locations. 
[0018] The illustrated blade support structure 16 
forms a split ring-like structure ttiat comprises an annu- 
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larly curved body section 30 extending alsout the blade 
20 and an axially extending mounting section 32 for 
securing the blade support structure 16 to the head- 
piece. See Figures 2-4. The body section 30 extends 
substantially completely about the blade with the split 

33 centered with respect to the headpiece. The mount- 
ing section 32 extends axially from the body section 30 
and detachably connects the body section to the head- 
piece. 

[001 9] The mounting section 32 is illustrated as a cir- 
cularly curved wall-like structure that confronts the 
headpiece with the split 33 extending centrally through 
it. TTie mounting section 32 defines open ended mount- 
ing slots 34 on opposite sides of the split 33 that receive 
mounting screws 36 (Figure 2) for securing the blade 
support structure in place on the headpiece. The slots 

34 are significantly wider than the screw thread diame- 
ters. The mounting saew heads 38 are substantially 
wider than the slots. The screw heads engage the 
mounting section 32 oti both sides of the associated 
mounting slots 34 to securely clamp the blade support 
structure in place against the headpiece when the 
screws are tightened down. The mounting section cen- 
tral portion 40 essentially covers the adjacent head- 
piece face and, as such, covers a blade driving pinion 
gear 41 (Figure 2) that is mounted in the headpiece and 
driven from the flex shaft 21. The central portion face 
that confronts the headpiece is machined to provide a 
planar face confronting the pinion gear 41 so the central 
portion wall thickness gradually diminishes proceeding 
toward the split 33 (see Figure 3). The curved head- 
piece face and the confronting curved mounting section 
faces on opposite sides of the central portion 40 define 
mating grooves and lands that extend circumferentially 
relative to the blade support structure to assure that the 
blade support structure is securely aligned with and 
supported by the headpiece. 

[0020] The body section 30 retains the blade assem- 
bled to the knife while supporting the blade for stable, 
low friction, high speed rotation despite the application 
of various forces encountered during knife operation. 
The body section 30 defines a circumferentially extend- 
ing groove, or groove-like space, 42 that receives the 
blade 20 when the blade is assembled to the knife (see 
Figures 7 and 9). The groove is formed in part by a 
radial body section wall 44 disposed in a plane that 
extends normal to the blade axis 22, an outer peripheral 
wall 46 that extends about the blade periphery, and a 
blade retaining bearing structure 47 that extends radi- 
ally inwardly from the wall 46 for engagement with the 
blade 20. The walls 44 and 46 are cut away on either 
side of the split 33 to provide a semicircular clearance 
space 48 (Figures 3. 4 and 6) for the pinion gear 41. 
[0021] The blade 20 comprises an annular body 50 
disposed about the central axis 22 and an annular blade 
section 52. In the illustrated embodiment of the inven- 
tion (Figure 9) the body 50 defines first and second axial 
ends 56, 58. The blade section 52 projects axially from 



the first axial end 56. 

[0022] The body 50 is comprised of gear teeth 60 
forming the second axial body end 58 remote from the 
blade section 52, a vrall 62 defining a radially outer sur- 

5 face 64 disposed between the body ends 56, 58, and an 
annular bearing race, or groove, 66 opening in the sur- 
face 64. The illustrated gear teeth 60 are cut through the 
wall 62 to form a ring gear extending atx>ut the body end 
58. The gear teeth 60 are disposed in the blade support 

10 groove 42 adjacent its walls 44, 46 so the pinion gear 
and the ring gear mesh in the clearance space 48. The 
ring gear runs in mesh with the driving pinion gear 41 
when the knife 10 operates. 
[0023] The bearing race 66 receives the bearing struc- 

15 ture 47 so that the blade body 50 is secured to the blade 
support structure by the bearing race and bearing struc- 
ture engagement along bearing locations that are 
spaced axially apart and firmly support the blade 
against axial and radial shifting during use. The bearing 

20 race 66 extends into the wall 62 and is spaced axially 
from the blade section 52 in tiiat the surface 64 extends 
between the bearing structure 47 and the blade section 
52. 

[0024] The bearing race 66 comprises a first and sec- 
25 ond bearing surfaces 70, 72 that converge proceeding 
toward each other. In the illustrated knife the race 
extends radially inwardly into tiie wall 62. The bearing 
surface 70 converges proceeding away from the second 
axial end 58, and the second bearing surface 72 con- 
so verges proceeding toward the first bearing surface 70. 
In the illustrated blade, the surfaces 70, 72 are frusto- 
conical. As shown, they are joined at ttieir radially inner 
ends by a short axially extending annular surface 74 
that serves to minimize the race depth and does not 
35 engage the bearing structure 47. 

[0025] The blade section 52 is of conventional or suit- 
able construction and, as illusti-ated, is formed by radi- 
ally inner and outer surfaces 90, 92 that converge 
toward each other proceeding away from tiie body 50 
40 toward a cutting edge 94 at the projecting blade end. In 
tiie illustrated knife tiie edge 94 is formed by the junc- 
ture of the surface 90 and a surface 96 ttiat extends 
between the surfaces 90, 92. The surfaces 90, 92 are 
illustrated as continuous with the blade body 50 and 
45 since the surfaces 90, 92 converge, tiie wall thickness of 
the blade section is less than that of the body 50. 
Although a particular blade configuration is disclosed, 
various annular blade configurations are commonly 
used in power operated knives depending on Uie partic- 
50 ular use to which the knife is put. Any such blade config- 
uration may be used with a knife embodying the 
invention. 

[0026] In the preferred and illustrated embodiment of 
tiie invention ttie blade and blade support structure 
55 engage along lines of bearing contact at a first plurality 
of circumferentially spaced apart bearing locations dis- 
posed in a plane ttiat is transverse to ttie axis 22, and at 
a second plurality of circumferentially spaced apart 
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bearing locations disposed in a second plane that is 
spaced from the first plane and extends transverse to 
the axis 22. In the illustrated knife 10 the bearing struc- 
ture 47 is formed by at least three radially inwardly pro- 
jecting beads 100 that are spaced circumferentially 
apart about the blade support structure. See Figures 5, 
and 7-9. Each illustrated bead has a semicircular cross 
sectional shape (see Figure 9) so that each bead firmly 
engages the frustoconical surfaces 70, 72 along the 
respective arcuate bearing contact line segments 102, 
104 (Figure 9). In the illustrated knife, four beads 100a, 
100b, 100c, 100d, are formed about the blade support 
body section. 

[0027] The use of multiple beads assures that, when 
the blade support structure is tightened about the blade, 
spaced apart beads move into snug engagement with 
the blade bearing race. This relationship exists even 
where the blade support structure suffers from out-of- 
round or out-of-plane distortons created during manu- 
facturing or as a result of improper blade support struc- 
ture size adjustment. 

[0028] In the knife illustrated by Figures 1 -9 the blade 
support structure is initially formed with a continuous, 
radially inwardly extending bead. The bead sections 
100a-d are formed by a machining operation that 
removes sections of the original bead, leaving a cylindri- 
cally curved surface spaced from the blade periphery 
[0029] The beads 100a, 100b extend from opposKe 
sides of the split 33 and support the blade against gear 
induced reaction forces that urge the blade 20 away 
from the pinion gear 41 when the knife is operating. The 
blade race surface 70 thus tends to bear forcefully on 
the beads 100a, 100b in the vicinity of the pinion gear 
41 . The beads 100a, 100b are relatively longer than the 
beads lOOc, lOOd so that the gear reaction loads are 
distributed relatively widely Although the gear reaction 
loads tend to force the blade 20 in a direction away from 
the pinion gear, the beads 100a, 100b prevent axial 
blade deflection and remain in bearing engagement 
with both race bearing surfaces 70, 72. This constrains 
the circumferential section of the blade 20 near the pin- 
ion gear against axial and radial shifting. In the blade 
support structure 16 illustrated by Figure 8, the beads 
100a, 100b subtend equal arcs of about 58°around the 
axis 22. 

[0030] The beads 1 00c, 1 0Od are disposed diametri- 
cally opposite from the beads 100a, 100b and remote 
from the headpiece. See Figure 8. The beads 100a-d 
bear firmly on the surfaces 70, 72 to maintain the blade 
20 radially centered on the axis 22 and fixed against dis- 
placement in an axial direction. When the knife is being 
operated to slice meat or fat from a larger animal part 
the circumferential section of the blade in the vicinity of 
the beads 100c, 100d tends to be forced toward the 
radial blade support member wall 44. Engagement 
between the bearing face 72 and the beads 100c, lOOd 
precludes axial blade deflection from forces exerted by 
slicing and trimming meat, etc. The radial component of 



d^lection force is reacted against by the beads 100a, 
lOOb to maintain the blade radially stabilized. The illus- 
trated beads 100c, 100d subtend arcs of about 34° 
around the axis 22, respectively. 

s [0031 ] Rgures 1 0-1 4 are illustrative of a modified knife 
that embodies the present invention. The knife of Rg- 
ures 1 0-1 4 is constructed like the knife 1 0 except for the 
blade support structure 120 and blade 122. Accordingly, 
only the blade support structure 120 and blade 122 are 

10 illustrated and described in detail to the extent they dif- 
fer from the blade support structure 16 and blade 20. 
Reference should be made to Figures 1 -9 and the asso- 
ciated description for details of the remaining parts of 
ttie knife of Figures 10-14. Parts of the blade support 

15 Structure 1 20 and blade 1 22 that are the same as parts 
of the blade support sti-ucture 16 and blade 20 are indi- 
cated by corresponding primed reference characters. 
[0032] The blade support sti-ucture 120 supports the 
blade 122 for rotation about its central axis 124 with the 

so blade and blade support structure engagable at least at 
spaced apart bearing locations proceeding in the direc- 
tion of ttie axis 124. The axially spaced bearing loca- 
tions suspend ttie blade so that ttie blade and blade 
housing remain spaced apart except for the bearing 

2B locations. See Figure 14. 

[0033] The blade support sti-ucture 1 20 is consta-ucted 
substantially like the blade support sti-uctajre 16 except 
tiiat its outer peripheral wall 130 defines a series of cir- 
cumferentially spaced apart, radially Uiickened wall see- 
so tions 1 32. The wall sections 1 32 define radially inwardly 
facing frustoconical bearing faces 133, 134 that are 
substantially centered on the axis 124 and converge 
proceeding in opposite axial directions. These bearing 
faces are engaged by bearing bead surfaces on ttie 

35 blade along narrow lines of contact. In ttie preferred 
embodiment ttie bearing faces 133, 134 form walls of 
inwardly opening grooves formed in each ttiickened wail 
section 132. TTie portions of the peripheral wall 130 
between the Uiickened sections are relieved and spaced 

40 away from ttie blade bead surfaces at all times (Figure 
13). 

[0034] The blade support structure 120 may be 
formed by machining a radially inwardly opening groove 
completely around the inner periphery of the peripheral 

45 wall 130 to define ttie bearing faces 133, 134. Thethick- 
ened sections are ttien formed by machining the wall 
130 to provide relieved, thin wall sections 135 between 
tine sections 132 (see Figures 11-13). 
[0035] The blade support structure illusti-ated in Rg- 

50 ures ^^, et seq. has four Uiickened sections. Two sec- 
tions 132 extend oppositely from Uie split 33' in ttie 
blade support structure 120. The remaining two thick- 
ened sections are located on ttie diametrically opposite 
side of the blade support structure. The bearing faces 

SB may be distributed about the axis 124 in any suitable 
pattern. Further, there may be more or fewer than four 
ttiickened sections. 

[0036] The blade 1 22 is like the blade 20 except Uiat 
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the bearing race 66 of the blade 20 is replaced by a 
bearing bead 140 extending continuously atx>ut the 
blade periphery and projecting radially into contact with 
the bearing faces 133, 134. The bead 140 has a semi- 
circular aoss sectional shape so it defines bearing sur- 
faces that converge proceeding toward each other and 
contacts the support housing bearing faces 133.134 
along lines of bearing contact 102', 104' that extend the 
length of the grooves. 

[0037] The bearing contact line segments assure that 
the blade and blade support structure engage only 
along extremely small contact areas. The axially spaced 
apart bearing contact line segments assure that the 
blade is positively supported against radial and axial 
vibrations relative to the blade support structure while 
frictional resistance to blade rotation afforded by the 
bearing contact is minimized. 
[0038] The blade support structure 120 is tightened 
about the blade with the bearing faces 133, 1 34 contact- 
ing the bead 140 and suspending the blade so it does 
not make contact with the blade supporting structure 
except at the lines of bearing contact(Figure 14). When 
positioned as desired, the blade support structure 120 
is fixed in position by clamping screws like the screws 
36. 

[0039] Rgures 15 and 16 illustrate still another knife 
construction that is the same as the knife 10 of Figures 
1-9 except for the blade support structure 160. The 
blade support structure 160 is constructed the same as 
the blade support structure 16 except that six bearing 
bead sections 200a. 200b. 200c. 200d. 200e, and 200f 
are provided to establish bearing contact with the blade, 
rather than the four bearing beads provided by the blade 
support structure 16. The blade used with the blade 
support 160 is identical to the blade 20 and is therefore 
not illusti-ated. Parts of the blade support structure 160 
that are identical to parts of the blade support structure 
16 are indicated by corresponding reference characters 
and are not described further. 
[0040] The bearing bead sections 200a, 200b extend 
from opposite sides of the split 33 and support the blade 
against gear induced reaction forces that urge the blade 
20 away from the pinion gear 41 when the knife is oper- 
ating. The beads 200a, 200b occupy the same arc 
lengths as the beads 100a, 100b and are relatively 
longer than the beads 200c-200f so that the gear reac- 
tion loads are disti'ibuted relatively widely. Although the 
gear reaction loads tend to force the blade 20 in a direc- 
tion away from the pinion gear, the beads 200a, 200b 
prevent axial blade deflection and remain in bearing 
engagement with both blade race bearing surfaces 70, 
72. TTie circumferential section of ttie blade 20 near the 
pinion gear is constrained against axial and radial shift- 
ing by the bead and race engagement. In the blade sup- 
port 160 illustrated by Figures 15 and 16. the beads 
200a, 200b subtend equal arcs of about 58°around the 
axis 22. 

[0041 ] TYie beads 200c, 200d are disposed diametri- 



cally opposite from the beads 200a, 200b and remote 
from the knife headpiece. The beads 200c, 200d are 
identical to the beads of the knife of Figures 1 -9 and are 
spaced apart the same arc lengtti i.e. each subtends an 
5 arc of about 34° around the axis 22 and the beads are 
spaced about 34° apart. 

[0042] The bead 200e is centered between the beads 
200a, 200c while the bead 200f is centered between the 
beads 200b, 200d. See Rgure 15. The beads 200e, 

10 200f subtend arcs of about 35°, respectively. The beads 
200c-f bear firmly on the blade bearing race surfaces 
70, 72 to maintain the blade 20 radially centered on tiie 
axis 22 and fixed against axial displacement. 
[0043] The beads 200a-f coad with the bearing faces 

IS 70, 72 and with each other to preclude both axial and 
radial blade vibrations. Any tendency for one circumfer- 
ential portion of the blade 20 to deflect axially creates 
an axial and a radial component of reaction force 
applied to the blade by the bead engaging the affected 

20 circumferential blade portion. The radially directed 
force, which might othenvise shift the blade radially 
away from the bead, is reacted against by one or more 
beads located on the diametrically opposed side of the 
blade so that no radial blade motion occurs. This obvi- 

25 ates blade vbrations. 

[0044] Knives equipped with the blade support struc- 
ture 160 may exhibit a longer effective blade life than 
tiiose equipped with ttie blade support sttucture 16. 
When the beads lOOa-IOOd wear as a result of exten- 

30 sive use, the blade 20 might be able to contact the blade 
support body section 30 in tiie space between ttie 
beads 100a and 100c, or between the beads 100b and 
lOOd during use. This would cause blade wear and 
necessitate eventual replacement. When knives 

3s equipped witti ttie blade support structure 160 experi- 
ence the same amount of wear on ttie beads 200a-d, 
the bead 200e or the bead 200f preludes ttie blade 20 
from contacting the body section 30, tinus avoiding 
blade wear. The amount of heat generated by ttie blade 

40 support sttucture 160 has not been observed to be 
greater than that generated by the blade support struc- 
ture 16. 

[0045] The beads 100 and 200 that are illustrated in 
connection with Figures 1-9, and Figures 15 and 16, 

45 respectively, are located symmeti-ically about a line 202 
extending ttirough the split 33 and ttie diametrically 
opposite side of the blade support body section 30. It 
should be appreciated that the beads 10ba-d or ttie 
beads 200a-f could be distributed in different configura- 

50 tions about ttie body section 30, and have different arc 
lengttis from those noted above, depending on what use 
ttie knife 10 is to be put. Furthermore, ttiree beads, five 
beads, or more than six beads, might be employed 
depending on knife usage. 

55 [0046] In ttieory, even a single bead, extending sub- 
stantially about the blade 20, couW be employed in ttie 
knife 10 so long as the blade 20 was supported sub- 
stantially about its periphery at axially spaced bearing 
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locations. In practice, such a construction is problemati- 
cal because the blade support structure would have to 
be radially expansible to permit blade removal and 
replacement. Adjusting the blade support structure 
diameter so that the blade is uniformly and firmly 
engaged by a single bead about its periphery Is difficult. 
The blade tends to be engaged at one or two random 
locations resulting in radial and axial blade vibration. 
Furthermore, where the blade Is snugly engaged by the 
support structure substantially about its periphery, 
blade heating during use Is greater than experienced 
with multiple bearing beads because the single bead 
contacts the bearing surfaces 70, 72 over longer 
lengths. 

[0047] While different embodiments of the invention 
have been illustrated and described, the invention is not 
to be considered limited to the precise constructions 
shown. Various modifications, adaptations, and uses of 
the invention may occur to those having ordinary skill in 
the business of constructing power operated rotary 
knives. The intention is to cover hereby all such modifi- 
cations, adaptations and uses that fall within the scope 
or spirit of the appended claims. 

Claims 

1 . A power operated knife comprising a handle, head- 
piece, blade support structure, and an annular 
blade member supported for rotation about a cen- 
tral axis by said blade support structure, said blade 
support structure comprised of a blade support 
member extending substantially continuously about 
said blade member, said blade member and blade 
support member engagable at least at three bear- 
ing locations spaced apart circumferentially pro- 
ceeding about said axis. 

2. The power operated knife claimed in daim 1 
wherein said blade support member body is split 
with the split located at said headpiece and one 
said bearing location is disposed on one side of 
said split and a second bearing location is disposed 
on the opposite side of said split. 

3. The power operated knife claimed in claim 1 
wherein said blade support member is split and 
formed from a stiffly resilient material, said split 
enabling adjustment of the blade support member 
diametrical size. 

4. The power operated knife claimed In daim 1 
wherein said bearing locations are defined by pro- 
jections on said blade support member that extend 
toward said blade. 

5. The power operated knife claimed in daim 1 
wherein said bearing locations are defined by sur- 
faces on said blade that extend toward said blade 



support member. 

6. A rotary knife blade comprising: 

5 an annular body defining first and second axial 

ends, said body disposed about a central axis; 
and. 

an annular blade section projecting axially from 
the first axial end of said body; 

10 said body comprised of a wall defining a radi- 

ally outer surface disposed between said first 
and second axial ends, and an annular bearing 
race opening in said surface and extending 
radially into said wall, said groove spaced axi- 

15 ally from said blade section and comprising a 

first groove surface that converges proceeding 
away from said second axial end, and a second 
groove surface that converges proceeding 
toward said first groove surface, said first and 

20 second groove surfaces defining first and sec- 

ond bearing faces spaced axially apart. 

7. Tlie rotary knife blade claimed in claim 6 wherein at 
least one of said bearing faces is frustoconical 

25 

8. The rotary knife blade claimed in claim 7 wherein 
tx}th of said bearing faces are frustoconical. 

9. The rotary knife blade claimed in claim 6 wherein 
30 the body wall is generally cylindrical. 

1 0. The knife blade claimed in claim 6 wherein said first 
axial end is disposed adjacent said blade section. 

35 11. The knife blade claimed in claim 7 further compris- 
ing a third groove wall surface extending between 
adjacent ends of said bearing surfaces. 

12. The knife blade daimed in claim 8 wherein the cone 
40 angles of said first and second bearing faces are 

substantially the same. 

1 3. A power operated knife comprising a blade support 
structure and an annular blade supported for rota- 

45 tion about a central axis by said blade support 
structure, said blade and blade support strudure 
engagable along a line of bearing contact disposed 
in a plane that is transverse to said axis, and at a 
second line of bearing contact that is spaced from 

so said first line of bearing contact in a direction paral- 
lel to said axis. 

14. The knife daimed in claim 13 wherein said first and 
second lines of bearing contad are formed in part 

55 by a bead on one of said blade or blade support 
strudure, said bead projeding toward engagement 
with the other of said blade or blade supporting 
strudure. said lines of bearing contact also formed 
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in part by spaced bearing surfaces formed on tlie 
other of said blade or blade supporting structure, 
said bearing surfaces engagable with said bead. 

15. The knife claimed in claim 14 wherein said bearing 
surfaces are formed on said blade. 

16. The knife claimed in daim 13 wherein said first line 
of bearing contact is one of a first plurality of bear- 
ing locations, said locations of said first plurality 
spaced apart circumferentially about said axis, said 
second line of bearing contact is one of a second 
plurality of bearing locations, said locations of said 
second plurality spaced apart circumferentially 
about said axis. 



location defining a second bearing contact line that 
is spaced axially from said first bearing contact line. 

22. The blade support structure claimed in daim 21 
5 wherein said at least first and second bearing con- 
tact lines are formed by a bearing bead projecting 
radially inwardly from said blade support structure. 

23. The blade support structure claimed in daim 21 
10 wherein said bearing contact lines are formed by a 

plurality of bearing beads projecting radially 
inwardly from said blade support structure. 
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17. The knife claimed in claim 16 wherein each of said 
first and second plurality of bearing locations is 
formed in part by a series of circumferentially 
spaced apart beads on one of said blade or blade so 
supporting structure, said beads projecting toward 
engagement with the other of said blade or blade 
supporting structure, said bearing locations ailso 
formed in part by spaced bearing surfaces on the 
other of said blade or blade supporting structure, 2S 
said bearing surfaces engagable with said beads. 



18. A support structure for an annular knife blade, the 
support structure comprising an annularly curved, 
split blade support member extending substantially 30 
continuously about a central axis, said blade sup- 
port member defining a first and second plurality of 
bearing locations, the bearing locations of said first 
plurality of bearing locations spaced apart drcum- 
ferentially proceeding about said axis, the bearing ss 
locations of said second plurality of bearing loca- 
tions spaced apart circumferentially proceeding 
about said axis, and said bearing locations of said 
first plurality of bearing locations spaced axially 
from said bearing locations of said second plurality 40 
of bearing locations. 

19. The support structure claimed in claim 18 wherein 
said first and second plurality of bearing locations 
are defined by bearing beads that project radially 4S 
inwardly from said blade support member. 

20. The support structure claimed in claim 18 wherein 
said first and second plurality of bearing locations 
are defined by bearing surfaces of radially inwardly so 
opening grooves in said support structure. 

21. A blade support sti^ucture for a rotatable annular 
knife blade, said blade support sta-ucture comprising 
bearing locations extending drcumferentially about 55 
a cenfal axis, at least a first bearing location defin- 
ing a bearing contact line in a plane that is ti-ans- 
verse to said axis, and at least a second bearing 
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